Mapping of the methylation pattern of the MUC2 promoter in pancreatic cancer cell lines, using bisulfite genomic sequencing.
Expression of the MUC2 gene is controlled by the methylation of CpG sites in the promoter region, but the detailed methylation status of this region has yet to be reported. We have mapped the complete methylation status of the MUC2 promoter from position -1989 to position +288 upstream, a region that contains 59 CpG sites, using bisulfite genomic sequencing in two pancreatic cancer cell lines (PANC1, BxPC3) and in isolated normal colon crypts as a control. The MUC2 promoter in PANC1, a cell line that does not express MUC2, was highly methylated (average 87%, complete methylation at 28 of the 59 CpG sites), while the promoter region in the MUC2-expressing BxPC3 cell line (average 43%, complete methylation at 2 of 59 CpG sites) and in MUC2-expressing normal colon crypts (average 33%, no CpG site was completely methylated) were only partially methylated (P<0.0001). 5-Aza-2'-deoxycytidine treatment of PANC1 cells reduced the methylation level (average 36%) and induced MUC2 mRNA expression. However, mRNA expression of AP2, SP1 and CDX2 was not affected by this treatment. Our data provide the first detailed methylation map of the MUC2 promoter region for the first time, using the conversion-specific bisulfite genomic sequencing. Previously unproven methylation sites were detected, and some AP2 and SP1 binding sites showed different methylation levels among PANC1, BxPC3 and colonic crypt cells. Our mapping data provide an essential basis for further studies of methylation-regulated MUC2 inactivation.